This paper analyses flexible working, and the employment of migrants, as determinants of performance in hotels, utilising a highly disaggregated data set of actual hours worked and outputs, on a monthly basis, over an 8 year period for 25 establishments within a single firm.
Introduction
There has been sustained academic and policy interest in the UK over several decades in the so-called 'productivity gap' or international differentials in productivity (e.g. Griffith et al. 2003) . Researchers have acknowledged the heterogeneous nature of productivity (Bartelsman and Doms 2000) , not only differentiating the service and manufacturing sectors but also focussing on individual sector and firm/establishment-level studies. This paper advances this research agenda by analysing the relationship between flexible working, and the employment of migrant workers to performance within a single hotel chain -a sector with one of the lowest productivity levels in the UK (Griffith et al. 2003) .
Flexible working is a key decision variable for management. This is particularly significant in hotels, given the highly variable demand, the uno-actu feature of being unable to stockpile unsold supply (Jones and Lockwood 2002) and competitive markets. Several forms of flexible working can be utilised with the aim of enhancing performance (Lockwood and Guerrier 1989; Kelliher 1989) , but with contradictory evidence as to whether these have positive or negative impacts on productivity (Michie and Sheehan 2005) . Another labour market feature is increasing migrant employment in the hospitality sector in the UK and most other developed economies (Markova et al. 2013) , although the contribution of migrant workers to labour productivity is contested (Huber et al. 2010) and surprisingly underresearched at the micro as opposed to the macro level (Kangasniemi et al. 2009 ) largely due to data constraints. There are very few studies at the establishment (hotel) level, and even fewer at the departmental (rooms versus food and beverage) level.
Building on this literature, this paper addresses the following research questions in relation to a single medium sized hotel chain with 25 establishments in the UK. First, what is the relationship between labour productivity (performance) and flexible working practices? Second, what is the relationship between performance and the employment of international migrants? Third, to what extent are these relationships consistent when physical versus financial measures of performance are utilised, and at the establishment versus departmental levels? While labour productivity is traditionally based on the relationship between gross output or value added and the number of hours worked, this paper analyses financial performance (the ratio of financial revenues to labour costs) and physical performance (the ratio of physical output -occupied room nights or food and beverage covers -to labour hours).
Labour flexibility is the variability in the hours worked by individual employees over time or between departments.
The paper makes three main contributions. First, by drawing on privileged access to a unique data set, performance differentials are analysed at not only the establishment level within this firm, but also at departmental levels (rooms, and food & beverage), revealing important inter and intra-establishment variance, that signals the need for highly targeted policy and practice interventions. Second, it examines differences in performance depending on whether financial or physical measures are utilised: this is important because researchers on hotel productivity have utilised an often confusing mixture of such measures, without due recognition of the implications for the subsequent analyses. Here we use the more generic term performance, to compare financial and physical performance measures that provide insights into hotel productivity. Third, it provides a detailed empirical analysis of the relationship between performance and actual hours worked flexibly and by migrants, on a monthly basis over an 8 year period.
The rest of the paper is organised as follows. The second section reviews the existing literature, the third outlines the methodology, the fourth presents the findings and discussion, and the final part summarises the major contributions and proffers future areas of research.
Literature Review

Productivity in the Service Sector: Partial Measures and Heterogeneity
Although there has been some shift from measuring partial productivity, usually labour productivity, to total factor productivity (Gronroos and Ojasalo 2004) , the relatively widespread separation of ownership of assets (buildings) and hotel operations blurs the relationship with capital inputs in this sector. Technological differences are relatively limited amongst -let alone within -major hospitality companies (David, Grabski, and Kasavana 1996; Rust and Huang 2012) . Moreover, the labour intensive nature of the hospitality industry (Ball, Johnson, and Slattery 1986; Mill 2008; Rust and Huang 2012) reinforces the importance of labour productivity (Higon et al. 2010) . Labour-related performance measures are the focus of this paper and we address gaps in the understanding of the different perspectives provided by physical and financial measures, and inter-departmental level differences.
Despite consensus about the importance of labour productivity measures in hotels, the intangible and experiential characteristics of service makes it difficult to define and measure inputs and outputs (Jones and Siag 2009) , and productivity (Jones and Lockwood 2002; Witt and Witt 1989) . There is intense debate about whether productivity should be measured in physical or monetary terms (Foster, Haltiwanger, and Syverson 2008) . The choice of productivity measures is mostly driven by data availability. Physical measures have limitations in capturing the quality of inputs and outputs, whereas this is implicit in wages and prices.
Prices, however, are influenced by market imperfections (Reynolds et al. 2005) . Although physical measures have been utilised (Ball et al. 1986; Brown and Dev 2000; Hu and Cai 2004; Johns et al. 1997; Mason, Robinson, and Bondibene 2009) , most research on hotels employs financial measures or composite measures combining physical and financial measures (Anderson et al. 1999; Barros 2005; Hu and Cai 2004; Sigala et al. 2005) . These often do not strictly accord with the standard generic measures of productivity (OECD 2001) , and there is a gap in terms of comparing financial and physical measures of hotel productivity, even though these provide mutually-informing perspectives (Foster et al. 2008 ); a point we return to in the methodology.
A second significant gap in the literature on hotel productivity relates to heterogeneity. This is a recurring theme in the general literature on productivity (Bloom and van Reenen 2010; Faggio, Salvanes, and van Reenen 2007) , stemming from concerns about the limitations of findings derived from aggregated metrics (Reynolds et al. 2005) , due to aggregation bias or loss of variation (Higon et al. 2010) . Research on hotels similarly found that aggregated productivity metrics obscured the performances of different departments (Brown and Dev 2000) , which conceivably can operate in contrasting directions (Baker and Riley 1994) , not least because there tend to be important differences in operating conditions at this scale. There are also strong temporal variations in demand for hotel services, often posing different challenges at departmental level in terms of managing labour inputs. This is rarely analysed in productivity studies because secondary, and indeed virtually all primary, survey data tend to be cross-sectional snapshots or annual averages; similar issues exist in retail productivity studies (Higon et al. 2010) . In contrast, this paper examines hotel performance for the establishment and the two major constitutive departments: Rooms, and, Food and Beverage.
These account for most hotel operations (Ball et al. 1986; Brown and Dev 1999; McMahon 1994; Wong 2004) , and more than 90% of total average revenue in this case study.
Flexibility and Migrant Labour
Managerial practices constitute an important strand in the generic literature on the role of labour as a determinant of productivity (Fox and Smeets 2011; Syverson 2011 ). van Reenen's (2007, 2010) benchmark studies of medium sized companies related respondents' subjective reporting of the importance of management practices to annualised output data. They found a statistically significant and non-trivial relationship between a range of management practices and performance measures, including flexibility, which is the focus of this paper.
Other studies provide supporting evidence such as Ketkar and Sett's (2005) study of flexible HR practices in India.
Flexibility is an important management practice in an increasingly competitive environment (Miller and Shamsie 1996) and is likely to be heterogeneous within companies, varying across establishments, and across departments, reflecting both variations in the quality of management and local labour market conditions. Flexibility has many different meanings (Sethi and Sethi 1990) but, given our focus on labour performance, this paper examines labour flexibility, or work flexibility (Dreyer and Grønhaug 2004) . Numerical (volume changes) and functional (redistribution between functions or departments) flexibility (Atkinson 1984 ) are considered to be the prevalent flexibility strategies in hotels (Lockwood and Guerrier 1989) .
There are two main sources of numerical flexibility: internal and external. External numerical flexibility involves a basic divide between permanent and temporary workers (Boockmann and Hagen 2001) who are assumed to have different terms and conditions, and therefore costs, including investment in training (Saint-Paul 1996) . Empirical evidence is relatively thin, even in the generic literature, but the performance of the two groups of workers depends on both wage differentials, and the balance of generic versus firm-specific skills and experience (Amiti and Wei 2006) . The second main source of numerical flexibility is internal, that is temporal flexibility amongst the firm's permanent employees via one of several means including zero-hours contracts, part time workers, flexi time, compressed time, annualised hours, term time working, time-off-in-lieu, job sharing, overtime and shift working (Bryson 2007; Dench et al. 2006) . The marginal costs of additional training for such workers are close to zero, and they have firm-specific skills. Bryson (2007: 8) , following Hempell and Zwick (2005) , broadly defines functional flexibility as 'doing tasks beyond the employees' immediate primary job. Research on functional flexibility has usually focussed on the transfer of labour between departments or roles, exemplified here by switching between the rooms and food & beverage departments of hotels. The costs and outputs of functional flexibility depend on the differences in wages between the sending and receiving departments (often ignored), training required to work in another department, and the complexity (or the learning times and costs) of the tasks involved.
Numerical and functional flexibility can be complements or substitutes, and they may overlap:
for example, temporary workers may be required to work across different roles or departments, while permanent workers may be simultaneously numerically and functionally flexible.
Managers tend to view these as complementary and seek 'flexibility from both sides' (White et al. 2004: 44) , although strategies depend on the importance attached to labour skills and to operational conditions (Hempell and Zwick 2005) . Interestingly, however, Puig-Roca et al (2008) in a study of Spanish industrial firms found there was a substitution effect between external and internal numerical flexibility, and that using both simultaneously did not necessarily improve performance.
There is limited systematic and detailed evidence on the implementation of flexibility and productivity practices over time in any sector, but this is particularly important in hotels, and tourism generally, because of highly variable demand conditions. Lockwood and
Guerrier's (1989) survey of major hotel groups in the UK found that although they adopted both numerical and functional flexibility, the former was more important. That study was undertaken in 1989, before widespread introduction of zero-hours contracts to control costs (Berg et al, 2014) . Nickson (2010) also found the main focus was on numerical flexibility and that functional flexibility mainly provided short term labour cover. Warhurst and Nickson (2007) also provide evidence of the importance of numerical and functional flexibility in their research on housekeepers. None of these studies had access to data on actual hours worked, and instead utilised secondary sources or ad hoc surveys which mostly relied on annual means or the simple absence or presence of such practices, rather than capturing the actual implementation of flexible working.
The relationships between performance and labour flexibility, which are the focus of this paper, depend on the costs and effectiveness (reflecting skill requirements) of different forms of flexible working, and the skills of managers in matching this (flexible) labour supply to demand. There is still limited research on the relationship between labour flexibility and productivity or performance. Bloom and van Reenen (2007) provide one of the more convincing generic studies, examining a range of work organization practices and incentives, including job design, which incorporated flexibility of working. They found a strong correlation between these management practices and various firm performance indicators.
Other studies provide more indirect evidence. For example, the study conducted by Michie and Sheehan (2005) examines the relationship of HR practices including external labour flexibility (proportion of part-time, temporary contracts or seasonal/casual contracts) to labour productivity, in UK manufacturing and service-sector firms. The results showed the negative effect of external flexible labour on productivity, due to the notion of pursuing a cost-based strategy as opposed to enhancing the innovation and quality of the services. Koch and McGrath (1996) concluded that firms that invested in training were more likely to have higher productivity, which implies that external numerical flexibility is a barrier to higher productivity. Bloom and van Reenen (2007) were unable to deconstruct work flexibility into its different components. This is important because although earlier researchers contended there was a negative relationship between flexibility and firm performance (Gustavsson 1984; Son and Park 1987) , separate consideration of numerical and functional flexibility provides a more nuanced conclusion. Functional versus numerical flexibility involve different wage costs and skills availability (both task and firm specific), but the effects are likely to be highly contingent on the nature of the production, demand and skills requirements. Unsurprisingly, therefore, the empirical evidence is inconclusive. Some studies have found that numerical flexibility is associated with poorer performance and others that functional flexibility is associated with enhanced performance Sheehan 2001, 2005; Chadwick and Cappelli 2002) . This argument has been presented in a consistent manner in the context of the European service sector. Research investigating the Dutch market illustrates that while internal flexibility (or functional flexibility) leads to sales and employment growth, external flexibility (or external numerical flexibility) does not generate any notable outcome (Kleinknecht et al. 2006) . A similar pattern has also been identified in the Italian market, where firms using higher shares of numerically flexible labour, experience lower labour productivity growth due to a large personnel turnover rate (Lucidi and Kleinknecht 2010) . The study conducted by Arvanitis (2005) assessing the effect of labour flexibility on productivity and innovation for Swiss enterprises shows that different types of flexibility play different roles in predicting productivity: for instance, the positive influence of functional flexibility (team compensation), and the negative effect of numerical flexibility (i.e., part-time work). However, others found no evidence of any relationship between numerically flexible working and labour productivity (Bryson 2007) . Interestingly, a study of the fishing industry (Dreyer and Grønhaug, 2004) found that those firms which developed different forms of flexibility in the face of different uncertainty factors could avoid consequential productivity losses.
The mixed evidence partly reflects the heterogeneity of some samples, and different measures of flexibility and productivity. There are very few studies of flexibility and performance or productivity in tourism and hospitality. Li and Prescott (2010) found a positive association between internal numerical flexibility (part time hours) and productivity in the Canadian tourism industry. Other researchers have also sought to incorporate work flexibility into productivity studies (Baker and Riley, 1994; Kappa, Nitschke, and Schappert 1997; Thompson, 1998; Soltani and Wilkinson 2010) , but faced severe data constraints. Above all, there remains a significant gap in our understanding of the relationships between the implementation of different forms of work flexibility and productivity or performance in hotels.
International Migrant Workers
There are three main reasons why employing migrants may impact on productivity and performance. First, they may differ from non-migrant workers in terms of their skills and experience. Although there is mixed evidence as to whether international migrants have more or less human capital than non-migrants (Barwell 2007: 55) , recent evidence suggests that, because migration is a self-selecting process, migrants do have higher levels of human capital (Chiswick 2000; Dustmann and Weiss 2008) . There is also the question of the duration of the migration period, as initially migrants may lack the requisite nationally specific human capital (language skills, cultural expectations of customers etc.) to utilise their skills fully (Chiswick, Lee, and Miller 2005) . Indeed, they may move into sectors such as hotels, as low wage, shortterm 'stepping stones' to better paid, more skilful jobs in the medium term (Williams 2009; Tilly and Tilly 1997 ).
Second, they may have different attitudes to work, for cultural reasons, or because their reference working conditions are different to those of non-migrants' (Scott 2013; Blanchflower, Saleheen, and Shadforth 2007; Dustman and Weiss, 2008) . Employers seek out labour "… that accepts the management's wishes with the minimum of bridling' (Waldinger and Lichter 2003:143) . These 'wishes' may include flexible working, and migration status may imply 'suitability for subordination'. A UK Home Office study (Dench et al. 2006) empirically substantiates this argument: employers in several sectors, including hospitality, reported favourably on the general attitudes and work ethics of migrants compared to non-migrants.
Their turnover was lower, and they had a greater propensity to work longer and flexible hours.
Migrants are also reported as being better able to perform in customer-facing roles (Dyer, McDowell, and Batnitzky 2008; Scott, 2013) and in repetitive routine tasks (Waldinger and Lichter 2003) , both of which characterise hotels (Janta et al 2011) .
A third argument centres on wage differentials. Migrants, because of their lower wage reference point, are willing to work for lower wages than non-migrants (Piore 1979; Blanchflower et al. 2007; Dustman and Weiss 2008) . Therefore, if their physical output per hour is the same as non-migrant workers, this will result in stronger financial performance, although not physical performance.
There is limited and fragmented evidence on the relationship between migrant employment and productivity. Kangasniemi et al. (2009) , using growth accounting models, estimate that, in the UK, 1996-2005, the employment of migrants generally contributed 0.29% growth, but this was substantially higher in hotels and restaurants (0.73%). Using a production function approach, the use of migrant labour in Spain was associated with lower productivity, while in the UK there was a positive but insignificant association (Kangasniemi et al. 2009 ).
In Canada, Li and Prescott (2010) found a positive association with productivity. While the research broadly indicates a positive association between productivity and the employment of migrants, most researchers were unable to address heterogeneity effects across individual firms, establishments or departments.
Turning to hotels, Markova et al.'s (2013) survey of managers of small and medium sized hotels in London found that migrants were valued both because they were willing to work for lower wages and because they possessed positive working competencies such as reliability, commitment, and willingness to work flexibly compared to non-migrants. Lucas and Mansfield (2010) also found that hospitality employers had multiple motives for employing migrant workers. However, these authors did not analyse the impacts of migrant employment on performance, and while they examined flexible working by migrants, they relied on crosssectional surveys of managers' subjective evaluations.
Methodology
This paper had access to a unique data set for 25 establishments in a single hotel company including hourly records for employment and weekly records for outputs, which have been aggregated to a monthly basis over an eight year period. These provide exceptionally detailed data on the relationships between labour and employment practices and performance, rather than relying on subjective estimates by managers, or on annual average returns. Controlling for heterogeneity by examining a single hotel company is important because management practices which target productivity and performance enhancement are likely to be firm specific (Wall and Wood 2005; Siebers et al. 2007 ). Focussing on a single company allows a measure of control for the institutional environment within which individual hotels (and departments within these) manage employment practices and overall performance. Even within this single company, however, the average output per hour of labour input (using financial measures) in the top decile was almost double that in the bottom decile of hotels (2.19 compared to 4.29).
The Model
To address the research questions outlined earlier, labour performance is modelled as a linear where i and t represent individual hotels, the cross-sectional units, in the sample and time period respectively; prefix to variables ln denotes natural logarithms of variables i ; perf is labour performance, constituting a vector of both physical and financial measures of establishment and departmental performance.
Traditional measures of labour productivity are based on the relationship between gross output or value added and the numbers of hours worked, which is between financial outputs and physical inputs. Given the micro-level data available to the project, and the aim of comparing financial and physical indicators, this paper explores two contrasting measures of labour performance. At the establishment level, financial performance is defined as the ratio of financial revenues -gross revenues from rooms, food and beverage sales, leisure and other activities -to labour costs incurred in generating these revenues. Physical performance is defined as the ratio of physical output -occupied room nights or food and beverage coversto labour hours used in generating the output. Physical performance can only be measured at departmental level, as the aggregation of largely heterogeneous outputs would be required to arrive at establishment physical productivity; the quality and size of rooms can however be considered to be relatively homogeneous in a highly branded hotel chain.
Analogous measures of financial and physical performance apply to the core departments, rooms and food and beverage; see Table 1 for an overview of their constitutive micro-departments; µi is the unobserved hotel specific time invariant effect; γt,, measured as year dummies covering the months the data are observed, is the time fixed effect capturing time-varying omitted variables and stochastic trends common to all hotels; ii β' is a vector of slope parameters to be estimated; xi,t is a vector of measurable variables explaining productivity including the targeted regressors -numerical flexibility, functional flexibility and migrant employment -as well as other controls such as training cost and gender, recognizing the cost implications of gendered divisions of labour. Data were not available for other potentially important variables, such as education, and work experience outside the firm. A dozen binary variables in the vector 'month1 (January)-month12 (December)' control for seasonal variation in performance. Another binary variable "econcrisis" captures the differential in productivity between the 2008+ economic crisis and non-crisis periods; and εi,t is a random error term. between the unobserved effects and explanatory variables, while random effects assumes no correlation between these parameters. Hausman (1978) developed a test for the choice of the appropriate estimator given these assumptions. Most empirical applications of panel econometric procedures employ the fixed effects estimator. It is almost always more appropriate than random effects for policy analysis using aggregated data (Wooldridge 2008) .
Data Summary
All data employed for the paper's estimations are obtained from Eproductive, a management systems company which provides software to client hotels where information such as employee scheduling, employee wage rates, room nights, food and beverage covers, revenues from room nights, food and beverage and other activities are recorded on a periodic basis: data are recorded for all workers on an hourly basis, and output data as a weekly summary.
iii These are aggregated to monthly series. The period covered spans from 2005:M1-2013:M12. The summary statistics in Table 2 portray the heterogeneous input-output relationships in the two core departments. For instance, the table indicates a higher mean, but nonstandardised, physical performance in food and beverage than rooms, while the corresponding financial measure of productivity shows a reverse comparison. A unit labour cost generates £3.25 and £6.00 worth of services in the former and latter departments respectively, underlining the different perspectives provided by these two measures. The physical performance measures of the two departments cannot be directly compared. Rooms department has a higher share of migrant hours and labour is less numerically but more functionally flexible than food and beverage. Migrant hourly labour costs are generally less than those of local employees', and, zero-contract and female staff also cost less than permanent-contract and male staff at both establishment and departmental levels respectively. These cost measures are not standardised across specific jobs. The table also contains summaries for other relevant variables, and generally reinforces the value of the disaggregated departmental level perspective.
Findings and Discussion
The paper's estimations are presented in Tables 3, 4 and 5 (Table 3) 36.6 and 27.0 percent of the variation in log of physical and financial performances in rooms department respectively, both of which are higher than in the establishment level model. Fstats indicate that the regressors are jointly significant (see Table 4 ). notable difference compared to rooms and the establishment level models is that both numerical and functional flexibility are negative and significant determinants of physical performance.
Increasing numerical and functional flexibility by one percent leads to a 0.13 and 0.02 percent decrease in food and beverage's physical performance. Other results in model [3a] indicate that a one percent increase in the share of female hours leads to a rise in performance by 0.11 percent while share of male hours, exerts the usual negative effect: increasing male hours by one percent leads to a 0.37 percent fall in physical performance. Again, the crisis variable provides evidence of performance being lower in the crisis period (by about 11.7 percent)
relative to the pre-and-post-crisis periods Model [3b] presents the analogous results for food and beverage financial performance.
As in this department's physical performance, functional flexibility also exerts a negative and significant effect on financial productivity. A one percent increase in functional flexibility leads to 0.02 percent decrease in financial performance. The share of female hours in this department exerts a positive effect while the shares of permanent contract and male hours exert the opposite effect. This finding is consistent for the measure of financial performance across the establishment, rooms and food and beverage departments. Again, these results buttress the mean estimates presented by the summary statistics, that zero-contract and female labour are generally lower cost than permanent-contract and male labour respectively. The adjusted R 2 s reported in [3a] and [3b] imply that the explanatory variables in the models explain 29.8 and 23.9 percent of the variation in log of physical and financial performance indicators in food and beverage respectively. F-stats denote that the explanatory variables are jointly significant. The dependent variable focuses on food and beverage department. Standard errors reported in parentheses beside coefficient estimates. *p < 0.05; **p < 0.01; ***p < 0.001
In summary, our analysis reveals some notable similarities and differences in the effects of regressors across departments and indicators of productivity (Table 6 ). Returning to the objectives set out in the introduction, there are three main points for discussion. -ve** - †p < 0. 10; *p < 0.05; **p < 0.01; ***p < 0.001
First, the findings indicate the complexity and multi-dimensional nature of flexibility (cf. Bloom and van Reenen 2007) . Numerical flexibility exerts a negative and significant effect on the physical performance measure in food and beverage departments, but has no significant association with any of the other productivity measures at establishment or departmental level.
However, numerical flexibility can be measured in many different ways (Sisson and Marginson 2003) . Another measure of numerical flexibility, the share of zero contract labour, exerts a positive effect on establishments' financial productivity. This variable is not significant in either the rooms or food and beverage department. However, if the model is run, substituting the corresponding measure of permanent contract hours, then the latter exerts a negative effect on hotel-wide financial productivity and both measures of performance in rooms and food and beverage departments. The only exception is food and beverage physical productivity where the negative association is not statistically significant. The somewhat inconsistent findings for numerical flexibility may be due to the inclusion of the zero hours variable in the models. The variance and zero-contract hours indicators of numerical flexibility employed in the paper are partly related. The variation in hours of all employees captured by the variance indicator also includes variation in hours worked by zero-contract staff. Hence, the effect of these (somewhat) similar variables on productivity could be masked by the inclusion of both variables in the same model. The effect of the variance measure could be partly masked by the zero-contract variable and vice-versa.
Functional flexibility presents relatively consistent findings related to financial performance measures in the departments. It is a negative and significant determinant of financial performance in both departments. There is also a negative relationship with physical productivity in both departments but this is only significant for food and beverage. The negative relationship of functional flexibility with physical productivity in food and beverage reflects both the less effective performance of 'imported' labour compared to regular employees, as well as the higher costs of labour in rooms department and the residual departments in the hotel (implicit in the summary statistics, Table 2 ). The position with rooms is more complex. The lack of a significant relationship for physical productivity suggests there is no clear evidence that the imported staff are significantly less likely to be less efficient. This is consistent with the relatively limited skills required in servicing rooms, compared to say working in food and beverage. More surprisingly, initially, is the negative association with financial performance, as hourly labour costs are higher in rooms than in food and beverages, so that functional flex should reduce total labour costs. However, this may be due to 24% of the labour being imported from the residual departments, including administrative and management departments, which have substantially higher mean labour costs for UK workers (as implied by Table 2 ); further research is required to analyse functional flexibility at an even more disaggregated (subdepartmental) level.
These findings are contrary to the broad, if tentative, consensus in the generic literature that numerical flexibility is associated with poorer performance and that functional flexibility is associated with enhanced performance (Bryson 2007; Michie and Sheehan 2001; Chadwick and Cappelli 2002) . Those findings are based on relatively heterogeneous samples, and within the hotel sector most researchers have been unable to examine specific types of work flexibility, although pointing to a generally positive relationship with productivity (Jones and Siag 2009; Sigala et al. 2005) . However, there is some evidence from tourism studies (Li and Prescott 2010) of a positive association between numerical flexibility and productivity.
Echoing Dreyer and Grønhaug's (2004) comment, in a different context, hotels seems to have developed specific forms of numerical flexibility, including zero hours contracts, in the face of different uncertainty factors, and seem able either to benefit from performance enhancement, or at least to avoid consequential performance losses from these strategies. Functional flexibility has negative associations with both performance estimates in food and beverage departments, as well as rooms physical productivity. In summary, and confirming Berg, Bosch, and Charest (2014) study, which also focussed on a single firm, the type of flexibility strategy adopted by managers does matter.
Second, migrant labour only has a positive and significant relationship with financial performance in the establishment. Other coefficients of this variable are positive but insignificant in rooms and food and beverage departments; though this is marginal with respect to rooms financial performance. The corollary of this is that the employment of UK workers has negative coefficients for measures of financial performance in the establishment and rooms.
This finding is broadly in line with general evidence on the positive contribution of migrant labour to productivity in the UK (Kangasniemi 2009), and Li and Prescott's (2010) findings specifically for tourism in Canada. As discussed in the literature review, the positive association between migrant employment and hotel-wide financial performance may be due to their greater human capital, lower costs (see Table 2 ) or work attitudes (Blanchflower et al. 2007; Dustman and Weiss 2008) . The consistent negative associations between employment of UK workers and financial performance at establishment and rooms department signals the likely importance of labour cost differentials. The hotel-specific literature provides no clear evidence on the relationship of migration to productivity, but migrants' lower wage costs, and work attitudes, are valued by hotel managers (Markova et al. 2013; Lucas and Mansfield 2010) .
Human capital may also be important, but the only related measure in the data set is average weekly training expenditure, a measure of additional human capital formation, which is not differentiated by migrants versus UK employees. Further research is required on this issue beyond the constraints of these estimations.
Third, financial and physical performance measures produce different findings in the two departments. In rooms, functional flexibility is significant for financial but not for physical performance, while shares of UK hours and employment of women are also significant for financial but not for physical performance. In food and beverage, numerical flexibility is negatively associated with physical but not financial performance. The employment of permanent contract staff is negatively associated with financial but not physical productivity. v These differences, even within a highly specific study of a single company, indicate the inherent limitations of most existing research on hotel productivity which employs only financial measures, or composite measures (Anderson et al. 1999; Hu and Cai 2004; Sigala et al. 2005; Barros 2005 ). The choice of productivity measure really matters in hospitality as in other service sectors (Reardon and Vida 1998) . Market imperfections are usually considered important in explaining differences between physical and financial productivity (Reynolds et al. 2005) in the generic literature, as are differences between new entrants and existing firms, but neither explanation would apply in a clear and consistent way across departments within a single firm. The differences between departments reinforce Brown and Dev's (2000) conclusion that firm or even establishment-level estimates of hotel productivity, can conceal major differences in departmental performances (Baker and Riley 1994) .
Conclusions
Drawing on a detailed data set, which recorded the employment of workers on an hourly basis, by departments, over an eight year period, this paper has analysed determinants of labour performance at the establishment and department level for a single hotel firm (chain). This has allowed the paper to make three main contributions..
First, even within a single firm, performance and productivity relationships with determinant variables at the establishment level are not systematically evident at the departmental level. There is intra-establishment variance which, although it may be present in all sectors, is particularly marked in hotels where it is difficult to standardize the quality of outputs (meals served versus rooms serviced) and inputs (Gronroos and Ojasalo 2004) , and demand is less predictable in food and beverage than in rooms. When analysing hotels considerable attention should be given to scale-specific effects in findings which are likely to be informed by aggregation bias (Higon et al. 2010) .
Second, there are important differences between financial and physical measures of performance. This confirms earlier commentaries about technical issues relating to the measurement of productivity, both generally (Griffith and Harmgart 2005) , and in hotels (Anderson et al 1999) . Moreover, a comparative analysis which observes divergences and similarities in the estimates for financial versus physical performance can provide insights into the determinants of productivity, such as differences in skills requirements and wages between departments, as evident in respect of functional flexibility in this case study.
Third, although work flexibility is an important determinant of performance, there is a need to deconstruct this broad concept (Sisson and Marginson 2003) . Going beyond the established divide between numerical and functional flexibility, this paper has illustrated both overlaps and differences in the influence of zero-hours contract working as opposed to overall variance in all forms of numerically flexible working. The paper has also underlined the need for research on actual working hours, distributed over time (the interval in this paper was monthly), rather than relying on annual averages, or cross-sectional data. Dreyer and Grønhaug (2004: 484) commented that flexibility is a company-specific resource, but this paper demonstrates that such a resource is utilised differently across establishments, and departments, even within a single company. The reasons for the variations in the relationships between flexibility and performance across establishments and departments are beyond the scope of this paper, but are assumed to be related to the quality of management and local labour market conditions, neither of which are included in our data set, and must remain an object of future research.
Building on the methodology and findings of this paper, some directions for future research can be specified. There is clearly a need to deepen our understanding of the changing distribution of different forms of flexible working in hotels, and more generally in tourism, including how these vary not only between sectors and firms (Hempell and Zwick 2005) but also establishments and departments, and even sub-departments. The extent to which managers consider different forms of flexibility, or flexibility versus employment of migrants, to be complementary or substitutable also requires further analysis, probably utilising a mixture of modelling and qualitative methods. Furthermore, given the importance of balancing continuity and flexibility in the work force, there are presumably diminishing returns to flexible working, and this is an issue that requires further research, including the identification of whether there are critical thresholds in respect of the impact on performance.
Additionally, while this paper has provided an indication of the positive contribution of migrants to performance -and with greater significance, the negative relationship with the employment of UK workers -migrants are a heterogeneous group. Their contributions to performance and productivity are likely to vary according to the duration of migration and employment in the company (influencing the acquisition of specific human capitals (Dustman and Weiss 2008), by nationality, by the sectors employed in, and their working patterns and attitudes. There is also a need to look at the wages of migrants and non-migrants not only at establishment and departmental level, but also within particular occupations.
Finally, it is worth noting that the fixed effects procedure used in this paper effectively estimated the relationship between performance and labour management practices. However, results obtained from this analysis preclude a causal interpretation of the effect of the independent variables on the dependent variables due to potential endogeneity bias in the estimations. A potential source of endogeneity bias is an assumed bi-directional correlation between performance and the right hand variables. For instance, as covered in the literature review, it is generally perceived that an increased numerical flexibility leads to an increase in productivity. However, in periods of low financial productivity or declining revenues, hotel managers may be forced to adopt more flexible working practices when labour is shed. Hence, there is likely to be a two way causation between performance and flexibility. In order to make causal effect interpretations of the effect of the regressors on the regressands, further studies will need to delve into the econometric exercise of investigating this or similar topics using instrumental variable and Generalised Method of Moments approaches. iii The hotels do not keep records of nationalities and genders of outsourced workers-agency employees. They only keep data on actual working hours, hourly rates paid to agency workers and (employment) agencies supplying the workers. Thus, data used for computing the shares of migrant(UK), zero (permanent) contract and female (male) hours are obtained from records of employees directly employed by the hotels' human resources departments.
iv
The substituted variables -migrant and UK hours, zero and permanent contract hours, and, male and female hours -cannot be entered simultaneously into the right-hand side of the base model due to collinearity. It is worth noting that the substitution of these three variables into the benchmark model generally leads to very marginal changes in the estimated coefficients and significance of other variables in the model. Statistical inference on the coefficients of other variables from this variable substitution largely remains unchanged.
v Similarly, the crisis variable is negatively associated with physical but not financial productivity in food and beverage department.
